
IX. AUCTIONS FOR FREQUENCIES FOR SATELUTE SYSTEMS
ARE NOT PRACTICAL

NASA can not endorse the Commission's proposed use of auctions to award

licenses to FSS systems, even in the event that mutual exclusivity should occur

between applicants' proposals.

The proposed NGSOIFSS system of Teledeslc and the proposed GSO/FSS system

of Hughe. Spaceway are global In nature. They both Intend to provide domestic

service to multiple countrle. in addition to the United Stat••• Th.y also Intend to

provide Inter-regional servlc. and global international s.rvlc.s.

The key feature of th... FSS syst.ms that dlstlngui.h th.m from terrestrial

s.rvices and from U. S. dom.stic satellites at C • and Ku - banda Is the provision

of services outside the dom.stic confln.s of the United States. Should the

Commission decld. to award th••• sat.mte IIc.n.... by auction, It would follow

that virtually ev.ry other country In the world could be .xpected to follow suit.

Satellite operator. would be faced with the impo••ibl••ituatlon of haVing to

compete In multlpl. auction., country by country, in order to provide th.'r

servlc•• and to achlev. economic viability. Th.y would be .ubJect to Insincere

bid. from tho.e who could .ee an opportunity to make a fast buck by buying

IIc.n... for re..le at a large profit.

w. can think of nothing that has the International ramifications to the satellite

indUStry that auctioning of IIc.n••s would hav•. W. for••ee it leading to the

eventual downfall of a thriving Indu.try wh.r. the United Stat.s currently has a

commanding lead. We urge the Commls.lon to r.Ject u.e of auction. for satellite

IIcen••••



X. THE PROPOSED BAND SEGMENTATION PLAN IS DEFICIENT
AND SHOULD BE MODIFIED

The amount of spectrum proposed in the Commission's band segmentation plan

for the FSS is inadequate to accommodate requirements already contained in

applications before the Commission. let alone accommodate requirements

foreca.t to arl.e in the near future. Limiting the primary spectrum available for

satemte service. in the 27.5-30 GHz band will impede the growth of the U. S.

satellite industry, reduce competition among satemte providers and preclude

future service opportunities, some of which are yet to be identified. As satellite

applications are becoming increasingly global in nature, deviation from

internationally recognized allocations by the U. S. will also have adverse

economic and competitive implications on the satemte industry.

We urge the Commlsalon to revise ita propoaed plan to provide additional

spectrum for the FSS within 27.5 to 30 GHz. We believe that this objective can be

readily achieved by shifting the bulk of the spectrum to be allocated for LMDS to

the 40.5-42.5 GHz band. We have shown, in this and In previous filings, that LMDS

is viable at 41 GHz. Ma.. production of LMDS components has been shown to

have a simUar lead time at either 28 GHz or at 41 GHz. The lead time required to

achieve quantity production at 28 GHz is tacitly recognized by the lenient build­

out requirements proposed In the NPRM. Equipment can be available at 41 GHz to

satisfy t"-e bulld-out requirements.

Our proposal Is to delete LMDS in the 27.5-28.35 GHz band and to designate It

instead for the FSS. We recommend that LMDS be retained in the 29.1-29.25 GHz

band where sharing between the LMDS and MSS feeder links has been shown to

be feasible. This 150 MHz wide band would enable LMDS to implement systems

now that will be competitive with today's cable systems if industry were to adopt



use of digital modulation for LMDS. Sixty video channels are feasible in 150 MHz,

10 more than planned by CeliularVision in 1000 MHz using FM technology. Pugh

and Boyer31 report that many cable TV systems are in service today that provide

40 channels. They also report that it will take at least a decade to provide

broadband network access to a majority of U. S. households due to the lead time

to manufacture network components, obtain capital and construct the network

facilities.

Allocation of the 40.5-42.5 GHz band for LMDS wlllinsur. that adequate spectrum

will be availabl. for this n.w service to compete with oth.r providers of

broadband video s.rvices such as wired cabl., direct broadcast satellites and

MMDS. To be competltlv. with cable operators, DBS operators, and others who

will field expanded capability systems for multichannel video programming over

the coming decade will requlr. that LMDS, in the long term, have a capacity on

the order of 200 video chann.I•• Th. bandwidth availabl. in the 40.5-42.5 GHz

band, coupled with the use of digital technology, I. Id.al for thl. purpose. It also

offers ampl. opportunity for impl.mentation of LMDS sy.t.m. for educational

u•••• An additional ben.fIt would be realized becau.. multlpl. IIc.n... could be

awarded In the .am. BTA, thu.ln.urlng competition with both LEC. and wired

cabl. compan'••

w. urge the Comm'salon to modify its band segmentation plan a. we propose.

31 William Pugh and Gerald Boyer, "Broadband Access:
Comparing Altematives", IEEE Communications Magazine, August,
1995, Vol. 33 No.8.
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XI. CO-FREQUENCY USE OF UPLINKS AND DOWNLINKS FOR
NGSO/MSS FEEDER LINKS AND GSO/FSS IS FEASIBLE
WITH ADOPTION OF APPROPRIATE PROCEDURES

Informal Working Group 4 (IWG-4) of the FCC Industry Advisory Committee for

the 1995 World Radlocommunication Conference (WRC-95) has analyzed the

potential for co-directional frequency sharing (I.e. same uplink and downlink

frequencies) In the 30120 GHz bands between NGSO MSS feeder links and various

FSS sateUlte systems. Because non-geostatlonary satellites are in continuous

motion with respect to geostationary satellites, this tlm.varylng geometry gives

rise to a number of short duration "In-line" interference events which occur

whenever a non-GSO satemte passes through the main beam of a given GSO

sateUlte (I.e. the NGSe satellite appears along the IIne-of-slght between the MSS

feeder link station and the GSe satemte). During the.. uin-line" events - whose

duration and frequency of occurrence depend. on the satellite orbital parameters,

ground station location., number of satemt.., etc. - four poaalble Interference

paths can occur a. folio..:

(1) MSS feeder link earth station uplink Interference Into GSO FSS satemte;

(2) FSS earth station uptlnk Interference Into NGSO MSS satellite;

(3) NGSe MSS satellite downlink interference Into FSS earth station; and

(4) GSO FSS satellite downlink Interference into MSS feeder link earth station.

Vartou. IWG-4 studle. were conducted to determine the severity of these

interference event. and to examine various interference mitigation techniques.

One report by NASA LeRC32 examines co-frequency sharing between NGSOIMSS

feeder links modeled after the proposed medium earth orbit (10355 km) Odyssey

32 See document IWG4IS1, "Co-directional Frequency Sharing
Between NGSO MEO MSS Feeder links and GSa Sateillte System
Operating in the 30/20 GHz Band. It
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system and a GSO FSS system modeled after the Hughes' Spaceway system.

Another report by CSC33 examines co-frequency sharing between NGSO/MSS

feeder links modeled after the low earth orbit (800 km) Iridium system and a GSO

FSS system modeled after Spaceway. In general, it was found that the use of

exclusion zones, orbit avoidance, and path diversity are particularly effective

mitigation methods to eliminate the identified interference problems. Certain of

these remedies are inherently available in the systema concerned while others

can be easily implemented. In any case, Coordination is required between the

affected parties in order to determine the extent to which these techniques can be

implemented. In light of the IWG-4 findings, and in consideration of the worst­

case nature of many of the underlying assumptions used in the studies, it is

concluded that codlrectlonal sharing between GSO FSS networks and NGSO MSS

feeder links In the 30120 GHz bands is feasible on both uplinks and downlinks if

appropriate procedures are put In place to mitigate the interference that would

otherwise occur.

The Conference Preparatory MMtlng (CPM) for WRC-95 came to similar

eoncluslons34 that frequency sharing may be possible at 20 and 30 GHz in some

cas.. by use- of interference reductIon mechanisms.

-----_.._---

33 Document IWG4/54, ·Co-Frequency Sharing at Ka-Band
Between GSO FSS and Non-GSO MSS Feeder link Systems. If

34 See the CPM Report to WRC-95 at Chapter 2, Section 1, Part C,
3.1.8.
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XII. USE OF 18.6-18.8 GHz FOR NGSO/FSS OR MSS FEEDER LINKS
IS NOT FEASIBLE

We want to reiterate that there is a primary allocation in ITU Region 2 for the Earth

exploration-satellite (passive) and the space research (passive) services in the

18.6-18.8 GHz band. Footnote U. S. 255 in the U. S. radio regulations limits the

power flux density produced at the earth's surface to - 101 dBWf200 MHz in this

band in order to prevent unacceptable Interference to passive sensors.

NGSOIFSS and MSS feeder links are not expected to be compatible with passive

sensors. The Commission's plans for the 17,,7·20.2 GHz FSS down link band

properly avoid placement of the NGSOIFSS and MSS feeder links in this

important band for environmental remote sensing.

XIn. SUMMARY AND CONCLUSIONS

The NASA is gravely concerned that the band segmentation plan proposed in this

NPRM will deprive the U. S. satellite indUstry of the spectrum needed to introduce

the innovative new services that can be provided only at Ka-band frequencies

with the result that the growth potential of the U. S. satellite Industry will

disappear. The plan in Its present form will not even accommodate today's

requirements for systems In applications before the Commi..lon.

We concur with the Commission's tentative conclusion that co-frequency sharing

between LMDS systems and either GSOIFSS or NGSOIFSS systems is not

feasible at this time.

We believe that the Commission has erred in its conclusion that LMDS is not

viable at 41 GHz. We are dlNppolnted that the Commission has chosen to ignore

the in-depth analysis that we provided to the Commlsalon which shows that
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LMDS is, indeed, viable at 41 GHz. Comments in response to the Commission's

NPRM on use of frequencies above 40 GHz further support the viability of LMDS

services at 41 GHz. The Commission, in ET Docket No. 94-124 has actually stated

its view that many of the uses of millimeter spectrum are likely to be technically

and operationally similar to those contemplated for LMDS at 28 GHz and

proposes to model its rules for 40.5-42.5 GHz after the rules and procedures

proposed for LMDS. This important information bearing favorably on use of 41

GHz for LMDS has not been adequately considered in devising the band

segmentation plan for 27.5·30 GHz.

Digital technology for implementation of LMDS is available today for use by

industry In LMDS systems. Any other form of modulation would cause a gross

waste of valuable spectrum and would be inconsistent with the Commission's

deslr. to insure efficient use of this scarce resource.

NASA can not endorse the Commission's proposed use of auctions to award

licenses to FSS systems because of the implications that auctions would disrupt

implementation of global satellite networks.

We urge the Commission to modify its band segmentation plan by deleting LMDS

in the 27.5-28.35 GHz band and by designating this spectrum instead for the FSS.

We recommend that LMDS be retained In the 29.1-29.25 GHz band where sharing

between the LMDS and MSS feeder links has been shown to be feasible. This 150

MHz wide band would enable LMDS to immediately implement systems

competitive with today·s cable systems jf industry were to adopt digital

modulation for LMDS.

We propose that the principal accommodation of LMDS be in the 40.5 - 42.5 GHz

band where adequate spectrum is available for this new service to compete with
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cable operators, DBS operators, and others who will field expanded capability

systems for multichannel video programming over the coming decade. The

bandwidth available in the 40.5-42.5 GHz band, coupled with the use of digital

technology, is ideal for this purpose.

The opportunity is at hand to provide American industry and the American public

with the full range of benefits that both LMDS and satellite systems can prOVide.

But, adequate spectrum must be made available for both services if this desirable

result Is to be realized. Happily, there is a solution that can make it happen. We

urge the Commission to modify its band segmentation plan as we have proposed.

Respectively s

~?
./

.
Chari.. T. ce
As~1 Administrator for
Space Communications
National Aeronautics and Space

Administration

August 28, 1995
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hili to , In" prop "' whI nt ....

, DeetIM'IlId U 1M Muldpobat VIdeo DIaertbudaa S)1DID
(MVDS).

7 Sub 12 opt~ .docu ".1IIt tJI
the LNDSIJlSS 2. Gila IaD.cI lda. a..am.-.
Appendix at SecdAID 2.1, Sepcalber Z3. 19M.

• 511 caa a.pon 331-5, .,........ Data ad Jtedta:loa
MIdI_ .......... for UM-aI-5lIbt IaCUo-lalay S)wbMII,-.
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----- ------~-----_._.-

tr..,.,.e............ G.25~8more1ll hlg... fNquency. ""lei.,... 10M

III more than otraet.., the 3 dB hlg In tIw vertical pia. tMt the....

physical aperture antenna will prov' 4,.s GHz corn..... ta ... QHI.

The af*t on awt..11Ity of an LMDI hub to II_1n New York clue to

......uatIon .., .., uatiJd. The ,,&lit Met

aubRrlber to be 11 ·." tile maim"'" of ....1aft. TM

....... d " '3 d8 n toe n for I'IIIft on. ,..

unifonn rain ,. over tile pdt, the n of 11 dB wUl Juet ,....
far ••p.altle .....UIItIon..to rain .. 2.1 CCIR .port111-2 the

in......... tMt..1e itIc .....·1IIIIan oorr••pon. to • rain ,... ",1·4..1ft1ftJhr

.alaHa. Vork lnCnne fIIIn ,...... 01' ....

of 14.11'1Wn1hr tar no 0.1 "", ,..;. At 41.5

GHz, tlddng Into MOOUIIt 1M I In·"" an ...., eompaNd totMt at

as CIHz, we tINI.n n at f' II for •

....1tIc due to rain ", $.at ThIe nIIn , .Ipo."lda to •

ralnfIIIl 01I1U ftIIIIItIr..Ie _ d In..York..a.,. 4IJft of ... ,..,.

The PNIJdIftI....,. Ie .,.,.... In ....

_1....-,., tile LIID8,'" to lUII.lrIII at 4'.1 QHz to that lit

21.1 aHa. The __a.IIIIIIy of the Hnk Ie ••• " at ...GHa and 4lJ' at 41.5

9 1'IIa _ fJ6 aa.auatIoa ..to.,•• h u4...YaPCW .......
4.1 ka pam for .....WI*' _Illy 01.7.5 .,a2 Is 0.41 ell at 11.5
GHa aacI 0.12 ell &I 41.5 GIla.

10 CruIe. LK.. '1'NdIcdoD of AlmDutloD by ..... !III TreO'
Cmn·. VoL COM-21. No.9. pp. 1117-1731, 1910.
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GHz11. TIle availability Ie, of oou,.., h.....'for the JII-torItY of hub to

.ub.crill. IIna at ahartltr dlatancea.I~ ttl" effect could ....., lie

compen."" for. If ......... by tile ..of·,...r COillioi at the hub.

;,; '0 00 .1'

At 1.-1 OM LMDS~ .....:...1WtIIIIY NIy Oft _.e In".

to provide ecleqllllle a_...""'.R hub .......arllerwm ....

.....cntory ....rlmenta haw conduCt8d .. NAU' roII

c.nwto ••••• Nffec1fWt p.rtree CJfYMoua ....,Iy-.t

In lIul.... ......,...._. funadon fill IN......,.,• • p.elftn?'." .....

.... d.'1Md to Ine the ........... af·........1..... In the. GHztlO

40 ..........,.....

The I.'••tury ..............,. ,. Ibn.'"
.................p.eItIecI for .,.ncy,..._••
(1Hz 11I fill 10. ..41 "... p.rp.nll ..

•

to four cIIIfwent ".IWfeCI.;~ fIaIlMIIII

......~I""plWWDodt 1It1nW. TM If ,...

-.we,III p dlll. ~ lion•• II 10 felt frem ..

: ,.,..c .

11 TMIe~ ..... tMa...l.flI""ottba .
IIIGBda. ........t III ...Y..tD " •.,. ot tbI,........Idt....
for DInct Iroeclcu1lal Sawn". CD.).

12 11ae far fWd fw tIM~ ........... at 5-7,..
ewer the 1'ftIcIuacy noaa- ..... 21.5 GIla tD 410 GIlL
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*. IZe'3g~d '~lOl ••
-------

.... , ~~ .

"..... ":t"- , .
- ' ...•.~ ~ ..- _.. :~~::)a: .

~ , .
............... ,.. (1 -

~;:;:....·····\O ._

,.,ttw tint of"'" "' at CIHa .

ClHa'I. PINt,a" CIHa _ r.c ,..•

..................... •p.Cb ..",.' ...

..-...dto.OGHa ttw tu." CIN ..

while ...... aM other ........

on. .eoncl." en...... of p.l'fonftIiIIa__ ' d.

,. tIaIIt as GIll .. 40 113 were

m.", of ,. , fer ......................................
All ..ow m•• fill Nfl. iliad ._ ,,,.1911•
....en.Aa .

a
------.



--- - ---

refI••IM men ...... ......, than woad or concnta black'-. "...

.urfllcee providedI"" unlfonnltY In teftected .1'.... air.............

awept the freftuencY .......

Our ....aur..,.,..lncI for MIIOOth aurfacee IMIIII and

mifr" only tilly raftMdon ctI both lind

111""""1 oocu,. 81 21.1 CIHa ccnpInd to • GHa (Met by

. .....ton QHz). For rougb _ 1IIaC1cj .

t:IrtcIc, wood and 00III1Mft1y bath metrapoIItAUi

COMIrUCtIon. that 2AU CIHI GH2

delllOMtndlN~ NtI8r .efI.eane prap.rd••

On ., m o.ncIu tIIlII,.. ., ....

~,.... LMDS ,,".nt tlt4D uId lie

...........11y....me _ opera1Ien ""1.

we ..... the to ~ 40'. 41.1 CIHz _I••n and to

mod.,lo _title n••n••" II .,.....

prac pr.p '-UIDI. We"** tIIlII til p .., titling

......................... ' lieu fII ..27 GHa IIMd.

14 The..,.... ............. rn.... bIock __ 1UIfaals
wwn ...,.u.y 10.16 em below~ fI'GID iidJl."
hotll 21.5 GJb UuI 39 GRa..
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The Commlaalon may want to whether ..of A_fllloNaI., "'jor

Trading A..... (MTAa) .. the Ml'Vlce rather than Rand McNally ...

T...an, A..- (BlAe) Ie ...' ..... In light of probIbIe ..of the -.nd for

LIIDS.

LMD8 ru_ ,.,. not Y8I been final.....net aome chan••• m-v ... -.tnble. If

ru" we modified for LMDS, tit-. ere the ".. th8t ........ be ..,..... to the

40..1 42.1 GHa a.n...

T"bnIMI mncfenle

The tllchnlal propD"~tar· .",..............., com.-tlble

wIttI planMd LlmS p.,. prw••rdIIfI to the Pee NIl""

Rulemeld,.. Cantm ........,. OM p er.,.. ,..,..... 8IIerItIon. The

prapo••d limit of 1. dBW. willie lid for 1ftIIIorIIr GIl UIDS IInICa. I. lower

t'-t the VIII.. tINIt LIIaS pr.P _ "••d...,.oertai.n of

.,..., 1•• OM , ~"""'&Lr.p. wlu from 10 tID 21 d8W

In the en• ., froIIIa7 In -...r tar a MCond

"opo ,.,... f..-. -7 d'iIw 18, In tile af andfNm I to 31

fllIW in The .,...... c d.red by tile CMuft eJ.r.,. VIII.....

.....n -10 tI8W 10.Wfor .. In....., wIIN" the lIIftit prop••" in the

IIt8tMt NMII.

16 -18port of me LMDSIFSS 21 GIla lad If................ldn.
Cae-'n.·, AppeDdix It Table 2.3.1 - $Ip.'~WGl/S2.
s.ptP1D1Mr 23, 19M.
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